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(54) FLAM E-RETARD ANT POLYACRYLONITRILE-BASED RESIN MOLDED PRODUCT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
polyacrylonitrile-based resin molded product having 
effective flame retardancy and emitting no toxic gas 
when burned. 

SOLUTION: This flame-retardant polyacrylonitrile- ■ 
based resin molded product is obtained by incorporating 
the corresponding polyacrylonitrile-based resin molded 

product with a phosphorus-contg. diimide compound of ^ IW* 

formula (1) and a phosphorus-contg. polyester o^-ir^^ . 

compound of formula (2), wherein X1 , X2 and X3 are V " ' : S w 

each H, a halogen, lower alkyl or the like; R is an 

alkylene or the like; and n is an average polymerization 

degree. 
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[Claim(s)] 



[Claim 1] To the polyacrylonitrile system resin mold goods which have acrylonitrile as a 
constituent, it is a general formula (1). 
[Formula 1] 



[— XI, X2, and X3 are the same at a general formula (1) - or it is different from each other and 



or an aralkyl radical.] The ****** diimide compound come out of and shown, and a general 
formula (2) 
[Formula 2] 



XI, X2, and X3 express the same meaning with [general formula (2) also in a general formula 
(1), and n expresses average degree of polymerization with one or more positive numbers.] 
Fire-resistant polyacrylonitrile system resin mold goods characterized by making it come two to 
30% of the weight to this polyacrylonitrile system resin to contain one or more sorts of 
compounds which come out and are chosen from the ****** polyester compound shown. 
[Claim 2] Fire-resistant polyacrylonitrile system resin mold goods according to claim 1 whose 
polyacrylonitrile system resin mold goods are fibrous mold goods. 

[Claim 3] Fire-resistant polyacrylonitrile system resin mold goods according to claim 1 or 2 
whose acrylonitrile content is 85 % of the weight or more. 

[Claim 4] Polyacrylonitrile system resin mold goods according to claim 1 or 2 whose 
acrylonitrile content is 35 thru/or less than 85 % of the weight. 

[Claim 5] The ****** diimide compound shown by the general formula (1) is a structure 
expression (3). 
[Formula 3] 
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R expresses an alkylene group, a cyclo alkylene group, an arylene radical, or a xylylene radical 
for a hydrogen atom, halogen atom, low-grade alkyl group, and cycloalkyl radical, an aryl group, 
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(3) 



Fire-resistant polyacrylonitrile system resin mold goods according to claim 1 to 4 which are the 
compounds come out of and shown. 

[Claim 6] The ****** polyester compound shown by the general formula (2) is a general 
formula (4). 



In [general formula (4), n is average degree of polymerization and is 2 thru/or 30.] Fire-resistant 



polyester compounds come out of and shown. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to fibrous mold goods about 
fire-resistant polyacrylonitrile system resin mold goods. 



[Description of the Prior Art] The synthetic resin which contains acrylonitrile as a 
polymerization component Excel in physical and chemical property, the moldability and the 
thing which uses acrylonitrile as a polymerization component and contains it more than 85 % of 
the weight (it is only displayed as % below) call bitter taste lyric resin, and the thing of content 
calls modacrylic resin less than 35 to 85%. the purpose of use ~ responding ~ compounds, such 
as other copolymerization components, for example, an acrylic-acid system, a methacrylic-acid 
system, a vinyl chloride system, a styrene system, and a butadiene system, a random 
polymerization, and graft polymerization - or block polymerization is carried out and various 
copolymerization resin is manufactured. 

[0003] Especially in fibrous mold goods, an acrylic acid, methacrylic acids, those low-grade 
alkyl ester, acrylamide, a vinyl chloride, a vinylidene chloride, vinyl acetate, etc. are used as a 
copolymerization component. Moreover, other monomers may be added for the dye affinity 




f 



polyacrylonitrile system resin mold goods according to claim 1 to 5 which are the 



[0002] 



grant purpose etc. According to a vinyl system polymerization method usual in the 
polymerization, approaches, such as bulk, an emulsion, suspension, and a slurry, are adopted 
under existence of a polymerization initiator. 

[0004] As polyacrylonitrile system resin, what is called AAS resin, AES resin, an AS resin, ABS 
plastics, etc. is illustrated. 

[0005] The plastic fiber containing acrylonitrile has moistness, weatherability, and good thermal 
resistance, and they are [ whenever / elastic ] excellent also in reinforcement. Although a 
melting extrusion method, a wet spinning method, the spinning [ dryly ] method, etc. are 
adopted as the spinning of polymerization generation resin, wet and the spinning [ dryly ] 
method are industrially in use. These days, the demand of flameproofing of textiles, especially a 
synthetic fiber is increasing in each use fitfld, and is the same also in the Pori acrylic resin fiber 
mold goods, polyacrylonitrile system resin — the so-called ultimate oxygen index (LOI) — 
19.9[- H. -- it is a RAWIN, S.M. atlas, the flame-proof finish (Chijin Shokan) of E.M. 
Pierce rpolymeric materials, the 15th page, bibliography A], and a flammability, and it is one 
although the request about the flameproofing is large. 

[0006] The purpose of this invention offers polyacrylonitrile system resin mold goods excellent 
in fire retardancy. 



[Means for Solving the Problem] That is, this invention is a general formula (1) to the 
polyacrylonitrile system resin mold goods which have acrylonitrile as a constituent. 
[0008] 
[Formula 5] 



[0009] [-- XI, X2, and X3 are the same at a general formula (1) - or it is different from each 
other and R expresses an alkylene group, a cyclo alkylene group, an arylene radical, or a 
xylylene radical for a hydrogen atom, halogen atom, low-grade alkyl group, and cycloalkyl 
radical, an aryl group, or an aralkyl radical.] The ****** diimide compound come out of and 
shown, and a general formula (2) 



[0007] 




(i) 



[0010] 
[Formula 6] 



x 2 




(2) 



[0011] XI, X2, and X3 express the same meaning with [general formula (2) also in a general 
formula (1), and n expresses average degree of polymerization with one or more positive 
numbers.] They are the fire-resistant polyacrylonitrile system resin mold goods characterized for 
one or more sorts of compounds which come out and are chosen from the ****** polyester 
compound shown by 2 thru/or making it come to contain 30% of the weight to this 
polyacrylonitrile system resin. 
[0012] 

[Embodiment of the Invention] Mixing to the polyacrylonitrile system resin of the ****** flame 
retarder concerning this invention can be performed by the general approach. For example, 
pellet shaping of what improved beforehand polyacrylonitrile system resin and the specified 
quantity of the flameproofing agent concerning this invention grinding mixing is carried out 
with a melting kneading extruder, and the purpose is fabricated. 

[0013] In fibrous shaping, that by which addition mixing was improved beforehand the amount 
of requests of polyacrylonitrile system resin and this flame retarder is used in preparation of the 
polyacrylonitrile system resin solution for spinning. The wet approach and the dry type 
approach which are usually performed are adopted, and the spinning approach is given to 
extension processing after that. 

[0014] The addition is 2 - 30% of polyacrylonitrile system resin. Not only making the property 
of resin original fall the fire-resistant effectiveness of mold goods of less than 2% of case not 
being enough, and exceeding 30% but it is already hard coming to accept an increment also to 
fire-resistant effectiveness. 

[0015] Concomitant use of other additives, for example, a bulking agent, a stabilizer, a 
plasticizer, lubricant, an antistatic agent, a coloring agent, etc. is also possible within limits by 
which the purpose of this invention is demonstrated. 

[0016] Asa****** diimide compound shown by the general formula (1) XI =X2 =X3 =-H;Xl 
=-Cl and X2 = X3 =-H;Xl =X2 =-Cl and X3 = -H;X1 =X3 =-H, X2 =-Br;Xl =X2 =-Br, and X3 
=-H;Xl =X3=-H, X2 =-CH3 ; XI =X2 =X3 =-CH3 ; XI =X3 =-H, X2 = [0017] 
[Formula 7] 




[0018] ; XI = [0019] 
[Formula 8] 

"0 



[0020] X2 =X3 =-H;Xl =X3 =-H and X2 =-tert-C four H9 etc. - as R -(CH2) n-(n=l-6); 

[0021] 

[Formula 9] 

<E>- . : : 

[0022] ** is illustrated. It is the compound preferably shown with a structure expression (3). 
[0023] 

[Formula 10] 




(3) 



[0024] The ****** diimide compound of a general formula (1) is 9 and 10-dihydro. - It is 
manufactured through an addition reaction and a diimide-ized reaction from 
9-OKISA-10-phosphaphenanthrene-10-oxide (HCA), an itaconic acid, and a corresponding 
diamino compound (JP,4-12276,B). 

[0025] As a ****** polyester compound shown by the general formula (2), the thing of the 
average degree of polymerization of n=2-30, especially n=4-20 is suitable. When n is less than 
two, and the abstraction from the resin constituent in spinning and a distraction process is large 
and exceeds 30, there is a possibility of degrading compatibility with a resin body and the 
physical property of a resin constituent. The ****** polyester compound of a general formula 
(2) is manufactured through an addition reaction, a diester-ized reaction, and a deethylene 
glycol polycondensation reaction from HCA, an itaconic acid, and ethylene glucohol 
(JP,11-80340,A). 



[0026] It sets for example, to fiber mold goods, and the fire retardancy said to this invention is 
JIS. It sets to an approach given in L-1091, and block mold goods, and is JIS. By the trial by the 
approach of K7201 publication, grading of fire retardancy or self -extinguishing is pointed out. 
[0027] 

[Example] Next, the example of this invention is explained. 

[0028] (Example 1 of manufacture) By the drainage system suspension-polymerization method 
The poly aery lonitrile system resin of reduced viscosity 1.96 90 weight sections 
(Acrylonitrile/vinyl acetate = 93 to 7-fold quantitative ratio) (It is only called the section below) 
and said structure expression Mixture with the ****** diimide compound [1, 2-N, and N'-screw 
{(9 and 10-dihydro-9-OKISA - 10-phosphaphenanthrene-10-oxide-10-IRU) methyl 
succinimide}-ethane] (DMEE) 10 weight? section shown by (3) After carrying out grinding 
mixing enough with a Henschel mixer, what was dissolved so that the above-mentioned 
grinding mixture concentration might become 25% at dimethylacetamide was used as the 
spinning undiluted solution. After having carried out wet spinning of this spinning undiluted 
solution by 40 degrees C and the spinning bath which filled the dimethylacetamide water 
solution 30%, and carrying out extension processing 5 times, deliquoring by ebullition 
underwater, the fiber of single fiber fineness about 3 DENIRU was obtained. P atom content: 
0.90%. 

[0029] (Example 2 of manufacture) It sets for the example 1 of manufacture, and is [ 85 weight 
sections and ] DMEE instead of the polyacrylonitrile system resin 90 weight section. It is a 
structure expression (5) instead of 10 weight sections. 



[0031] Fiber was obtained like the example 1 of manufacture except having come out and 
having used the ****** diimide compound [1 and 4-screw {(9 and 10-dihydro-9-OKISA - 
10-phosphaphenanthrene-10-oxide-10-IRU) methyl succinimide methyl} -benzene] (DMIX) 15 
section shown. P atom content: 1.23%. 

[0032] (Example 3 of manufacture) It sets for the example 1 of manufacture, and is [ the 
polyacrylonitrile system resin 90 section and ] a structure expression (6). 



[0030] 

[Formula 11] 




[0033] 



[Formula 12] 

<j:h 2 

^OCH 2 CH 2 0^ CHCH2Q] n OCH2CH 2 OH 
O O 

n=11 

[0034] Fiber was obtained like the example 1 of manufacture except having come out and 
having used the ****** polyester compound 10 section shown. P atom content: 0.97%. 
(Example) It is JIS about the fiber mold goods obtained in the example 1 of manufacture - the 
example 3 of manufacture. Based on the approach of a publication, whenever [ fire retardancy ] 
was examined to K-7201. The result is shown in Table 1. In addition, it examined also about the 
fiber mold goods obtained only from the polyacrylonitrile system resin used in the example 1 of 
manufacture as an example of a comparison like the example 1 of manufacture. 
[0035] 
[Table 1] 
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[0036] 

[Effect of the Invention] Without producing a halogenated compound harmful at the time of 
combustion, the polyacrylonitrile system resin mold goods obtained by this invention do not 
have fear of the phosgene generation of gas, either, and have sufficiently good fire retardancy. 
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